Abstract: This article explores the awareness and level of implementation of e-business in European small and medium size enterprises (SMEs) primarily operating in the manufacturing sector. The results of a survey of 232 small firms are used to identify the challenges and responses faced by SMEs. Finally, the author provides a research agenda and suggests paths which might be followed by such firms in seeking to achieve best in class performance in ebusiness.
Introduction
The business environment today is uncertain and turbulent. The uncertainty emerges from the world economic slow down. The turbulence from the terrorist attacks in the USA on 11 September 2001 and the subsequent war on terrorism. In many ways, the need to embrace e-business in such an environment is axiomatic. The larger organisations in both the public and private sectors appear to have embedded e-business into their business strategies but perhaps not throughout their supply chains. Anecdotal evidence suggests small and medium size enterprises have been left behind in the e-business revolution. Why should this be? Indeed 80% of companies are making less than 5% of purchases online [1] .
There is a European government wide strategy for e-business, which has six strands. These are to establish a brand in e-business both domestically and internationally; transform existing business; foster e-business creation and growth; expand the e-business talent pool; provide leadership in international e-business policy development; and government on-line, which should be a priority. Whilst there is evidence of government on-line e-business opportunities, the EU governments recognise that deployment of technology to increase innovation is weak [2] . Generally however, there is a great deal of 'hype' about e-business and SME survivability. Indeed, there is evidence that those SMEs that have tried to implement e-business solutions (perhaps using the gut-feel approach) are dissatisfied with both the concept and service providers. Some are predicting an imminent collapse of e-business! Local economies in Europe contain a significant percentage of small and medium size enterprises (SMEs) -in many cases as much as 80% or 90% [3] . While these SMEs are viewed with interest as suppliers, by customer firms who have coherent supplier development programs, e-business within the smaller firms receives little attention [4] . There is a limited amount of analysis of e-business in SMEs although there is broad anecdotal agreement on a number of points. In particular there appears to be scope for improving e-business and a need to improve and develop credible methodologies for ebusiness implementation as SMEs strive to achieve competitive advantage [5] .
E-business can take a variety of forms, including electronic data interchange (EDI), direct link-ups with suppliers, internet, intranet, extranet, electronic catalogue ordering, and e-mail. It's alleged popularity is due to a multitude of perceived operational benefits it can bring to purchasing practices. Examples of these benefits are: cost savings resulting from reduced paper transactions; shorter order cycle time and the subsequent inventory reduction, resulting from speedy transmission of purchase order related information; and enhanced opportunities for the supplier/buyer partnership through the establishment of a web of business-to-business communication networks [6, 7] . E-business can enhance supply chain efficiency by providing real-time information regarding product availability, inventory level, shipment status, and production requirements [8, 9] . It has vast potential to facilitate collaborative planning among supply chain partners by sharing information on demand forecasts and production schedules that dictate supply chain activities [10] . Furthermore, it can effectively link customer demand information to upstream supply chain functions (eg. manufacturing, distribution, and sourcing) and subsequently facilitate 'pull' (demand-driven) supply chain operations.
Despite such potential benefits, not every firm is ready to embrace e-business as a purchasing tool [11] . Some serious hurdles to the successful implementation of e-business include a host of security, legal and financial problems, not the least of which are unquantified business decisions for it's introduction [12, 13] . In particular, the incoherence of the web and concerns about security and flexibility limit the confidence of business in internet based trading systems. Current e-business systems do not yet fully address these concerns, and most concentrate on bilateral relationships between sellers and buyers [14] . The business processes supported are usually quite simple. In most instances, it is the buyers who dictate terms, yet many systems are very suppliercentric. Within some sectors, notably aerospace, there have been a number of e-business portals and hubs to encourage e-business, particularly for those within existing supply chains [15] .
Most published case studies reveal that organisations that adopt e-business solutions are already involved in customer relationships at a distance (e.g. mail order or telephone-based sales and services). These organisations also tend to have a good understanding of computer based systems before they embark on e-business solutions and they usually do not opt for radical changes to their purchasing and customer supply systems -indeed paper based systems are often maintained in parallel [16] . Usually, they modify and extend existing computer based systems such as EDI, or they extend e-business options but retain older non-computing systems [17] .
Nevertheless, the pace of business change, once the process of adopting e-business solutions has begun, can be very fast. See for example [18] [19] [20] . None of these authors focus on either the business case for e-business introduction nor its introduction in SMEs. The implications are that the cost of change is undertaken without the benefits being clear [21] [22] [23] [24] [25] . Thinking strategically about e-business, its success is based on reach, affiliation and richness [26, 27] . Reach is access and connection; affiliation is about whose interests new business represents e.g. existing or new customers; richness is about depth and detail of information.
Summary of the literature
The literature can be summarised utilising Figure 1 . 
Mechanisms Mechanisms
Fundamentally, therefore, e-business systems need to be effective [28, 29] . The research reported below provides evidence of the effectiveness of e-business in SMEs and the subsequent challenges that must be faced in overcoming the credibility gap, and achieving the competences needed en route to broaden implementation. Finally, some responses to these challenges are proposed for e-business in small firms, along with some recommendations, and a future research agenda is suggested.
Research aim
SMEs contribute approximately 50% of the EU gross domestic product and nearly 90% of employment. The need for national, and in some cases global, competitive advantage has led customers of all sizes to develop corporate strategies, entailing integration and development of their supplier bases. This holistic approach might founder if both the internal and external elements of e-business were not working alongside each other.
The purpose of this research therefore is:
• to explore the degree to which SMEs are aware of the principles of effective ebusiness
• to understand the priority currently accorded e-business within SMEs
• to identify potential paths for SMEs to achieve best in class and improve their e-business activity.
The study
The organisation sample for this research survey was chosen from the supplier base of a major European manufacturing company because of the researcher's knowledge of the sector. Five hundred and fifty organisations were selected, covering ten product ranges, each with a turnover of less than 40 million euros and employing less than 200 people. The selection of sample buyers was done in a second stage by contacting all (100%) organisations at chief executive level to establish who was the most experienced person capable of responding accurately to the survey. No sample frame existed of these key individuals, hence the contact. The majority of those contacted nominated a specific individual -usually themselves -and the covering letter was addressed to them personally. A quasi random stratified multi stage sampling procedure covering organisations, buyers and e-business policy was chosen for several reasons: the statistical tests which were to be used require the assumption of random stratified sampling; the population contained different levels of product buyers and was, therefore, more diversified and heterogeneous, which provided a greater need to assure representativeness; the procedures built into the survey were designed to keep non-sampling errors to a minimum, thus the sampling error becomes relatively more important the smaller are the other errors. With a response rate of 42%, however, the findings may be considered a substantive indication of current trends. Table 1 gives the percentage and number of companies included in the survey by product group where n = 550. Table 2 gives the percentage breakdown of those companies that responded by product group where n = 232 or 42%. Table 3 gives the breakdown of those companies that responded by employee size. Table 4 gives the breakdown of those companies that responded by company turnover. 
Breakdown of the survey by industry

Results and analysis
The replies to the questionnaire were analysed and the results are presented in the following sections. Two kinds of response were required from the questions. Some statements simply required an indication of agreement. In these cases the percentage of companies indicating agreement is shown. The second type of question asked for a score (from 1-5) to indicate the importance given to an area. In this case the average scores of those answering the question are presented. The analysis gives the overall picture regarding priorities and awareness of e-business. The research set out to establish the main issues faced by companies. These were revealed as: competitive advantage; awareness of the strategic importance of e-business; the level of support needed for further research and development needs of SMEs wherever they are located in the supply chain.
Analysis of priorities for companies and customers
This section examines the importance attached to a number of issues at each site. The aim is to see if those areas that achieve a high importance rating are connected to supply chain management and e-business activity per se. Figure 2 shows the issues of highest importance at site on a scale of zero to five. The sum of the responses for each question is divided by the number of answers to give the average score. Non answers are ignored. The analysis is presented for the internal company site, followed by their customers. The four issues (leadership, time to market, marketing, financial management) that attract the highest priorities in Figure 1 are only concerned with a narrow vision of what is required for the business to survive. Figure 3 shows the issues of medium importance. Perhaps surprisingly such issues as strategy and supply chain management do not feature as high priorities. Figure 4 shows the issues of least importance. The issues relating to innovation (new technology, e-business) are not considered important. Similarly, issues of purchasing and benchmarking appear to be recognised but given low priority. Table 5 shows that companies perceive the priorities of customers to be very similar. However, there is a contrast between the internal priorities of a company and the perceived demands of customers. The innovative elements, particularly new technology, e-business, R&D and purchasing, are perceived by companies not to be important to their customers. Table 5 Customers priorities
Priorities attached to issues at site
Priorities of customers
HIGH LOW
• Quality • Time to Market
E-business activity
Only 20% of the companies trade electronically and 100% of those have been 'forced' to do so by major purchasers. Of the 80% remaining, 70% intend to trade electronically within three years; interestingly only 25% have an e-business strategy. Some 80%
have not yet begun redesigning their business processes to facilitate e-business. Those companies who have yet to establish electronic trading have fairly consistent reasons. These are given in Table 6 . Table 6 Reasons for not adopting e-business
Reason Percentage
Failure to understand the business opportunity 60
Lack of understanding of how to implement 22
Lack of workforce skills 10
Price of technology 8
These results are similar to earlier research in the defence and electronic sectors [30] . E-business puts purchasing high on the business agenda. There is, therefore, a potential dichotomy if e-business is seen as important but purchasing is not. Only 22% of the companies have a separate purchasing function, which is on average three buyers. However, 78% have a designated employee (often the owner manager) whose duties include purchasing. During follow up interviews, organisations confirmed that purchasing was not a high priority. This was reiterated in the findings given in Figure 4 and Table 5 . The general view (55%) was that with little or no perceived purchasing power there was no need to pursue the activity through additional, already scarce, resource(s). As part of the follow up interviews, respondents were asked to comment on the feasibility and desirability of a small firms purchasing consortium using e-business. There was a mixed reaction to the concept. Some 80% of respondents thought such a consortium was desirable but 75% of those considered it might not be feasible. Prime concerns were competitors in the consortium (65%) and whether there would be sufficient commonality of purchases to provide some purchasing power for the consortium (40%).
Summary of the results
The issues identified by companies as crucial to their success is enlightening. Issues such as leadership, time to market and financial management can be addressed by effective supply chain management. Issues of low priority, such as new technology, research and development, e-business, customer management and purchasing, all normally associated with innovation, are inconsistent with such an enlightened approach. Technology advances expand the potential range of value creation. Where this kind of e-business is possible, much of the value previously delivered by physical channels migrates to the alternatives. Internet applications create instant standardisation across divergent platforms, allowing easier and faster communication between manufacturers, distributors and retail channel participants. This communication can vastly improve supply chain management, to deliver products and information to the customer more quickly than ever before. However, companies appear not to have realised that supply chains are about the flow of information as well as material. Interestingly, the companies' perception of their customers issues are very similar. Issues such as quality, reliability and price are not unexpected. What is unexpected is that these are not the highest priorities at the companies' site. Similarly, the companies' perceptions of low priorities given to electronic business, new technology, purchasing and R&D by customers, reinforces innovation as a low priority.
Conclusions
The issues of highest importance at site being leadership, time to market, marketing and financial management are, perhaps, a narrow vision of business survival. It may of course reflect the consultant's approach. The issues of medium importance such as supply chain management and supplier development are not unexpected, although supply chain management may be expected to be of higher importance. The issues of lowest importance to the small firms are surprising. New technology, e-business, benchmarking and purchasing are issues seen as ways to improve competitive advantage. Are customers not pursuing these issues? More importantly, the issues of lowest importance to companies are things to do with innovation. Why should this be? The answer may lie in the respondent's perception of their customers' requirements. The small firms' perception of their customers' requirements is interesting. The higher priorities of quality, price, production reliability, service reliability and capability to support are the traditional buyer's results orientated demands. The low priorities of e-business, R&D, new technology, purchasing and value engineering should be of concern to customers, particularly those who have long-term relationships with smaller suppliers. It could be that customers have transmitted the wrong message. The customers may have focused simply on products and not the process. Whilst suppliers aim to satisfy customer needs, it may be that the customer has not quite worked out its need! Overall, the research does indicate some enlightened approaches and awareness in small businesses of what is critical to their success. The research does, however, highlight the elements of innovation as having low priority. It also highlights that customers are not focusing on both results and capability development as part of their supplier development activity. Innovation is an overused term; the word means to introduce something new, to make changes. Innovation may, therefore, be used in the context of introducing e-business professionalism, certainly in small businesses probably in customers per se. Similarly, there may be an element of both small businesses and purchasers (customers) needing to manage themselves. The purchaser may need to consider whether they are simply managing suppliers and not really managing the interface.
The challenges
E-business represents a significant challenge [31, 32] . Food for thought here, is that as the concept expands and more sources of supply become available, the desire to reduce the supplier base as part of strategic supply chain management may not be as important as it is currently perceived to be; what this does not recognise, however, is the partnership/long term business relationship, e.g. single sourcing and trust, which may have significantly more benefits to all concerned than maintaining a huge supplier base [33] . Given that 75% to 80% of all organisations' purchases have a transaction value of 500 euros or less, there is a great deal to be said for e-business and the probability that transaction costs would be reduced [34] . There are, however, very few real studies on the business case for e-business introduction in SMEs. SMEs could benefit (and indeed so would their major customers) by using e-business, both as a strategic business tool and to facilitate purchasing consortia. This needs recognition that effective e-business impacts on the all-important bottom line -both in the public and private sectors [35] [36] [37] SMEs do not appear to recognise this and hence do not see a problem with their own e-business capability. E-business strategy is missing from SME business plans as only 25% of the responding SMEs have e-business strategies. Europe appears slow to realise the benefits of e-business and lies in approximately fourth place behind the USA, Canada and Australia.
SMEs provide clear opportunities for economic development both locally and nationally. Developing SME e-business expertise is essential to sustaining (and in some cases, achieving) competitive advantage. SMEs appear to be aware of (even if they do not embrace) the basic elements of e-business. The challenge, perhaps, is getting them to realise the same elements are also prerequisites for developing an organisation's competitive advantage. The future belongs to those who can use new technology to make themselves more efficient and develop better products and services. The results may not be instant. Nevertheless SMEs ignore e-business at their peril.
Future research
There are few case studies that establish the return on investment (ROI) for e-business. Research is required to establish ROIs for a range of businesses recognising that ROI occurs when e-business is integrated through the entire business process -the more the processes are mission critical, the greater the ROI.
Increasingly, as purchasers reduce their supply base, the (SME) supplier is having to measure up to international standards of performance and this process may expose fundamental structural and potentially terminal deficiencies at all points in the supply chain. Research is needed to establish key elements and disciplines of continuous improvements in SMEs with a particular focus on their electronic supply chain management capability. One element that is crucial throughout supply chain activity is purchasing. Purchasing is seen by many as unimportant. The same people often view e-business as vital to survival.
SMEs do not understand the potential business benefits of e-business and are unsure if they need to enter the market place. Research is required to establish what size of firms is likely to trade electronically in today's business environment.
SMEs are interested in the concept of purchasing consortia. Research is required to investigate the concept of purchasing consortia with a view to establishing what type of items could be purchased, e.g. low value and commonality, and the operational characteristics and constraints of such consortia.
